The short term and long term stock price volatility changes around bonus and rights issue announcements have been examined using historical volatility estimation and time varying volatility approach. The results show that the historical volatility has increased after bonus and rights issue announcements. Volatility persistence and unconditional volatility have also increased after the bonus and rights issue announcements. The results support the finding of Medeiros and Matsumoto (2006) 
INTRODUCTION
The arrival and new information releases are generally associated with increased trading volume, significant abnormal returns, increased security returns variability, and changes in systematic risk. Many authors have examined the speed with which announcement-induced effects first appear and the interval required for their eventual dissipation (Schwert, 1989; Woodruff and Senchack, 1988) . At the firm level, the most common conclusion is that firm-specific news release dates are characterized by significant abnormal returns, increase in trading volume, significant shift in systematic risk, and temporarily above average stock price variability. Most of the studies seem to agree that markets are fairly efficient in the sense that prices adjust very quickly to public news disclosure (Woodruff and Senchack, 1988) . The public release of information, in lieu of private dissemination through analysts and institutional channels, could lead to exacerbated price swings as diverse investors struggle to interpret the news (Kim and Verrecchia, 1991) . Moreover, heightened volatility after seasoned capital issue announcement could impose potential contracting and trading costs on the disclosing firms. Volatility can adversely affect the efficiency of the firm"s contracting activities (Baiman and Verrecchia, 1996) . Volatility is a manifestation of underlying investor uncertainty, or risk, about future outcomes. Although an announcement reduces information asymmetry, it may also reveal information that increases uncertainty about future payoffs. This incremental uncertainty could lead to a short-term increase in stock price volatility.
Research on market reactions to seasoned capital issue announcements developed theories explaining the changes in volatility behavior around equity issue announcements, thus contributing to a better understanding of the phenomena of capital markets. Several hypotheses have been proposed to explain market reactions to public equity offerings. Bonus and rights issue announcements (seasoned capital issue announcements) cause a large mispricing on the announcement day and the prices are likely to be volatile for many days thereafter. Medeiros and Matsumoto (2006) in their study presented the evidence of the presence of ARCH processes in the regression residuals. They also found the presence of GARCH effect around the announcement days.
The Indian Companies Act (1956) and the Securities Exchange Board of India (SEBI) provide guidelines for issue of bonus and rights in India. Bonus shares in India can be issued only out of free reserves built out of the genuine profits or share premium collected in cash only. Companies cannot issue bonus shares in lieu of dividend or if it had come out with any public / rights issue in the past 12 months. Bonus issue cannot be made on partly paid up existing shares and it should be ensured that the company has not defaulted in payment of interest or principal in respect of fixed deposits and debentures and in the payment of statutory dues of the employees. The Memorandum and Articles of Association are required to be altered if they do not provide the provision of bonus issue in respect of authorized share capital or capitalization of reserves. The companies are required to implement the bonus proposal within a period of 6 months from the date of approval at the meeting of board of directors, and the new shares are to rank pari-passu with the existing shares.
Rights issue refers to issue of fresh securities by a listed company to its existing shareholders as on a record date. The rights are normally offered in a particular ratio to the number of securities held prior to the issue. SEBI has laid down eligibility norms for entities accessing the primary market through public issues but there is no eligibility norm for a listed company making a rights issue as it is an offer made to the existing shareholders who already know the company. However, rights issues have to be kept open for at least 30 days and not more than 60 days.
In this paper, an attempt has been made to address the following questions: Does the stock return volatility change over time? Is there a persistence in volatility around bonus and rights issue announcements? Is there any change in unconditional volatility around bonus and rights issue announcements? Specifically, it attempts to fill the gap in the literature by empirically examining the change in short and long term volatility before and after bonus and rights issue announcements. The change in volatility persistence and unconditional volatility before and after the announcement are also examined.
IT and financial services industry from the services sector and chemical and textile industries from the manufacturing sector have been chosen for the purpose of the study as they are the main industries in the respective sectors. Services sector in India are closely followed by the analysts and the investors. They form a major portion of India"s top companies" list. Hence, a study examining volatility around announcements in these four sectors is important and meaningful.
The paper is organized as follows. The next section explains the literature review. The subsequent section explains the data and methodology used in the study. Then, the results of historical volatility estimation and time varying volatility approach used for estimating volatility around bonus and rights issue announcements are explained. The findings are summarized and implications of the study are brought out in the last section.
LITERATURE REVIEW
The review of existing literature shows that event announcements induce changes in stock price volatility. Various events" announcement such as forward ban (Goyal, 1995) , political news announcements (Brooks and Graham, 2005) , ADR listing (Jiang et al., 2002; Kutan and Zhou, 2006) , treasury bond issue announcement (Jones et. al., 1998) , management forecast (Piotroski, 2000) , and earnings announcement (Mohammed and Yadav, 2002) have been examined to understand the volatility dynamics in the financial market.
There are mixed results for volatility changes around different event announcements. Most of the studies in U.S show an increased volatility after the event announcement (Kamara and Koski, 2000; Goeji and Marquering, 2004; Flannery and Protopapadakis, 2002; Piotroski, 2000; Mohammad and Yadav, 2002; Jiang et al., 2002; Bomfim, 2003; Bredin et al., 2005; Bauwen et al., 2005) . Some U.S studies report no significant change in the volatility around event announcement (Jones et al., 1998) . Li and Engle (1998), Connoly and Stivers (2005) , Boyd et al. The relationship between stock returns and volatility has been found to be positive by some studies (Baillie and DeGennaro, 1990; Bohl and Henke, 2003; Marisetty and Alayur, 2002 ) and a few studies examined stock price volatility pattern over a large number of years (Roy and Kamakar, 1995; Marisetty and Alayur, 2002; Aggarwal et al., 1999) .
Although the variance has been taken as an explanatory variable affecting abnormal returns around event announcement (Dierkens, 1991; Tsangarakis, 1996; Tan et al., 2002; Lukose and Rao, 2003) , no attempt has been made to examine the changes in volatility around bonus issue announcement.
In the case of industry wise impact on stock return volatility, Lee and Chang (2011) employ the financial econometric models to examine the asymmetric volatility of equity returns in response to monetary policy announcements in the Taiwanese stock market. The asymmetric generalized autoregressive conditional heteroskedasticity (GARCH) model and the smooth transition autoregression with GARCH model are used to measure the equity returns' asymmetric volatility. They documented the presence of asymmetric volatility in their returns series and the leverage effect of stock price changes for most industry equity returns in Taiwan.
In the Indian context, many authors have tried to estimate the volatility over large number of years (Roy and Kamakar, 1995; Marisetty and Alayur, 2002) . There is an evidence of decline in stock price volatility after events such as introduction of futures which has been examined using standard deviation methodology (Thenmozhi, 2002) and time varying volatility (Thenmozhi and Thomas, 2004) . In the case of rights issue, volatility has been examined around the rights issue announcement (Masulis, 1983; Dierkens, 1991; Kothare, 1997; Marsden, 2000; and Tan et al., 2002) , using variance of daily stock returns to estimate volatility around rights issue announcement.
Subrahmanyam et al., (2010) analyzed the private placements in India. They extended Myers and Majluf (1984) model by analyzing a sample of 164 preferential allotments (private placements) issued in the Indian capital markets during [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] and concluded that the announcement period returns for private placements are positive, depending on the regulatory constraints that determine the issue price, and positively related to the volatility.
Steve and Robert (2011) find evidence that stock split announcements have a greater wealth effect when the market volatility is low. This effect is driven primarily by small firms. These results support the hypothesis that when market volatility is high, signals sent by small firms are more likely to be obscured by noise than when market volatility is low.
In the case of bonus issues, no author has studied the volatility patterns around the bonus issue announcement and there is no empirical evidence to document the volatility clustering and unconditional volatility patterns around the announcement of bonus or rights issues. Hence, this study examines the changes in time varying volatility using ARCH / GARCH model, to capture the effect of bonus and rights issue announcements.
Most of the studies capture volatility for long event windows but there is no existing study available to examine the impact of bonus issue announcement on stock price volatility for short and long run periods of time. If the volatility effects of event announcement are short-lived, prior long-window studies (Leuz and Verrecchia, 2000) would not have the power to document the link between event announcement and shortterm changes in price volatility. Hence, this study complements the prior research by refining the methodology by capturing the historical volatility for 20 days and 100 days around the announcement.
Although there is much discussion of "event induced variance" in the event study literature (Brown and Warner, 1985) , a few studies take the step of characterizing the variance of returns as a GARCH process. We expect that the time varying nature of the market volatility will change from the pre and post-announcement of bonus issue / rights issue announcement periods. More particularly, we expect the behavior of conditional volatility after the announcement to be more, given the fact that once the news comes to the market, the trading activity will rise and hence the volatility will increase. This theory emanates from the financial literature, where an agent or trader predicts the stock price variance by forming a weighted average of a long term average (the constant), the forecasted variance from last period (the GARCH term), and information about volatility observed in the current period (the ARCH term). Combining all the three stated above, a trader gets an estimate about the future period volatility.
DATA AND METHODOLOGY a. Data
The data on the bonus and rights issue announcement has been collected through desk research from the Centre for Monitoring Indian Economy (CMIE), PROWESS 3 database. The initial search was done for the manufacturing and service sectors companies which announced bonus and rights issues during 2000 to 2008. The firms that meet the following criteria have been identified: 1. Reporting bonus and rights issues in any of the leading financial dailies, and the announcement dates are available in the database; 2. No concurrent issue is announced with the current announcement of the issue under study; The number of securities offered can be identified; 3. If there are multiple announcements, only the latest is included in the sample. That is, a firm is included in the sample only once. This rules out the possibility of company specific bias while taking a sample from a particular industry; 4. The bonus/rights issue must not have been issued in part or whole as a consideration in a merger or acquisition; 5. The data for a firm which issued bonus and rights issues should be available from 150 trading days before to 150 trading days after the announcement has been made; and 6. Extreme cases, where bonus ratio is greater than 5:1 or the insignificant issues where the ratio is less than 1:4 are excluded.
After the above considerations, we have included 45 chemical firms, 24 textile firms, 24 IT firms and 18 financial services sector firms which announced bonus issues.
We have also included 16 firms from chemical sector, 10 firms from textile sector, 12 firms from IT sector and 18 firms from financial services sector who announced the rights issue. Thus, the final sample consists of 111 firms in total which have announced either the bonus or the rights issue announcements.
b. Methodology
This study employs the historical volatility and ARCH / GARCH modeling approaches to analyze the possible shift in volatility.
The standard deviation of the daily abnormal returns as a measure of historical volatility, is considered to be appropriate to capture information asymmetry of a firm, because it is assumed that the market fluctuations are only information shared by the managers of the firm and the market.
1 The daily standard deviations for each stock are calculated over periods of 100 days and 20 days surrounding the bonus issue and rights issue announcement days. Standard deviation of daily stock returns over the 20 day period preceding (t -20 , t -1 ) and following (t +1 , t +20 ) the announcement and 100 days preceding (t -100 , t -1 ) and following (t +1 , t +100 ) have been calculated. The difference between the preannouncement standard deviation and post announcement standard deviation for bonus and rights issue announcements are calculated. The change in standard deviation is captured by:
where, The ARCH model is presented as:
1 The uncertainty about industry developments may be included in the volatility changes of a firm, but is likely to be shared by the managers of the firm and by the market.
Here 2 1 t   is the lagged squared error term. h t is the current value of the variance of the errors that depend upon previous squared error terms.
The GARCH (1, 1) model is specified as:
where h t-1 represents previous period variance. In (2) and (3), since h t is the conditional variance, all parameters are restricted to be nonnegative.
In the GARCH model, the sum of coefficients on the lagged squared error and lagged conditional variance is very close to unity. This implies that shocks to the conditional variance will be highly persistent and the presence of quite long memory but being less than unity it is still mean reverting. In other words, although volatility takes a long time, it ultimately returns to the mean level of volatility. It implies that current information has no effect on long run forecast. A large sum of these coefficients will imply that a large positive or a large negative return will lead future forecasts of the variance to be high for a protracted period.
The GARCH (1, 1) model has been found to provide a good description of the variance of daily stock returns. It captures the conditional and unconditional volatility which is important, because the current period volatility can be affected by the previous period volatility, as volatility is time varying. The current period variance is based on the weighted average of the long term average (a constant term), the forecast variance from the last period (the GARCH term), and the information about the volatility observed in the previous period (ARCH term). This explains volatility clustering, where changes in the stock price volatility is likely to be followed by further large changes. The literature also supports examining time varying volatility in the case of event studies (Bomfin, 2003) . The GARCH model has been applied to the pre announcement and post announcement data separately and results are compared for pre-announcement and post-announcement periods.
EMPIRICAL RESULTS

a. Changes in Historical Volatility around Bonus and Rights Issue Announcements
Given the changes in the news arrival process and based on theoretical considerations, the post announcement volatility should be significantly higher for bonus issue / rights issue announcement. Tables A1 and A2 in Appendix show the firm wise changes in the historical volatility before and after the bonus and the rights issue announcements.
A comparison of standard deviations before and after the bonus issue announcement shows that from 59 out of 111 firms, the historical volatility increased for 20 days period. In case of 100 days, historical volatility increased for 63 firms out of 111 firms. The historical volatility increased for 30 and 27 firms respectively around 20 and 100 days of the rights issue announcement (Table 1) . In a nutshell, one can conclude that the historical volatility increased in post bonus and rights issue announcement which is consistent with Kamara and Koski (2000) , and Jiang et al. (2002) .
However, the substantial empirical evidence shows that the volatility is not constant but varies over time. Further, there is a tendency for volatility clustering in financial data. Therefore, we examine the time varying volatility around the bonus and the rights issue announcements below.
b. Changes in Time Varying Volatility around Bonus and Rights Issue Announcement
The firms are grouped on the basis of presence of significant ARCH / GARCH effect before and after the announcement period in to four categories: Presence of ARCH / GARCH effect only in the preannouncement period, presence of ARCH / GARCH effect in both pre and post announcement period, presence of ARCH / GARCH effect only in post announcement period and no ARCH / GARCH effect either before or after announcement, separately for bonus and rights issue announcements (Table 2) . It can be observed that a maximum number of firms are having significant ARCH and GARCH (1, 1) effect before and after the bonus issue and rights issue announcement periods. The change in volatility before and after bonus and rights issue announcements considering all firms together has been examined in terms of ARCH effect, unconditional volatility and persistence of volatility. The significance of change in volatility ARCH effect, unconditional volatility and persistence of volatility before and after the announcement has been tested for statistical significance (Table 3) . Table 3 shows the changes in time varying volatility around the bonus and rights issue announcements. The time varying volatility has been examined in terms of change in unconditional volatility measured as (ARCH 0 / 1 -(ARCH 1 + GARCH 1)), persistence of volatility measured by (ARCH 1 + GARCH 1) and the presence and the significance of ARCH / GARCH before and after the bonus and the rights issue announcements.
The mean changes in ARCH (1) before and after bonus and rights issue announcements have been shown in Table 3 . ARCH and GARCH (1, 1) model is estimated for each firm separately in the sample.
In case of Bonus issue announcement there are 111 a firm for which model has been estimated. In the case of Rights issue announcement, ARCH and GARCH (1, 1) model is estimated for 54 firms. The summary of the results is presented in Table 3 . The changes in volatility persistence and unconditional volatility have been analyzed using difference in the mean values before and after bonus and rights issue announcements separately.
Volatility persistence explains about nature of volatility, whether current period volatility is driven by past period volatility and to what extent. Persistence of volatility implies that today"s volatility due to information arrived today will affect tomorrow"s volatility and volatility of days to come. The information efficiency can also be examined through volatility persistence if the past information is affecting the current information. The ARCH effect indicates the effect of any news or new information that has come to the market. Hence, a significant change in ARCH effect indicates the effect of bonus or rights issue announcements in the stock market. The ARCH effect has increased in the post bonus issue announcement period and there is a significant change in ARCH effect before and after bonus issue announcement which is significant at 0.10 level. The results show that the past news in the stock market has an impact on the stock prices today. Volatility persistence and unconditional volatility have increased in the post bonus issue announcement period, indicating that once the stock market experiences volatility, it remains there in the market for some time and gradually fades away.
The increase in volatility after the bonus issue announcement period confirms that the market reacted to the bonus issue announcement and there is increased trading activity among the investors. Information dissemination plays a vital role in improving stock market efficiency. Note: *, **, *** indicates significance at 10 %, 5% and 1% respectively.
In the case of Rights issue the ARCH effect has decreased post rights issue announcement but it is not significant. Volatility persistence has increased post rights issue announcement period which implies that the effect of increased volatility in the stock prices gradually goes away. A heightened volatility impact affects the stock prices of the firms who intend to issue shares through the allotment of rights issue. Unconditional volatility increased post rights issue announcement but it is not significant.
The reasons behind heightened volatility in the market post rights issue announcements could be attributed to the fact that rights issue is used as a mechanism to raise funds from the current investors" base, as against raising funds from the open market. Investors" assumption that the firm facing problem in financing its needs and hence requiring more funds from the current investor base, affects investors" sentiments and hence there is a heightened volatility in the stock prices.
CONCLUSIONS
This paper sets out to establish whether there were systematic patterns in volatility associated with bonus and rights issue announcement, whether the historic and time varying volatility increased or decreased or remained same, and whether these results resembled the patterns observed around bonus and rights issue announcements around the world. This paper contributes to the literature by examining conditional volatility along with the historical volatility around bonus and rights issue announcements.
According to the results of the study, historical volatility around bonus and rights issue has increased around 20 and 100 days of announcement. According to time varying volatility approach, the maximum number of firms has shown a significant ARCH and GARCH (1, 1) effect before and after the bonus issue and rights issue announcement period.
The ARCH effect has increased in the post bonus issue announcement period which is significant. However the increase in ARCH effect post rights issue announcement is not significant. Unconditional variance has increased post bonus and rights issue announcement period though it is significant only for bonus issue. Hence, one can conclude that the mean change in volatility, volatility persistence and unconditional volatility has increased after the bonus and rights issue announcements.
Volatility persistence is observed to be higher in the post bonus and rights issue announcement periods, which implies that the volatility shock of today influences future volatility and it remains for some more time in the market before it reverts back to the mean level.
The results also suggest that there is a "calm before the storm" effect in the data series, as there is sudden shift in historical volatility after the bonus issue announcement. This phenomenon describes that the prices fluctuation is less before the announcement but more in post announcement period for the whole sample. Moreover, financial theory provides several explanations for the volatility shift, which include relatively higher number of trades following the announcement. Higher numbers of trades occur as a result of the event announcement having an impact on the investors" sentiments. Market activity increases, which causes price fluctuations and hence the volatility increases. This also implies that the stock market is semi strong form efficient as the news is immediately captured by the investors and hence more activity starts in the market. There is a profit opportunity for the investors as there are fluctuations in the market around announcements.
Financial economists have long considered the effects of releases of financial news on the volatility of asset markets by examining what happens to market volatility on news arrival dates. Several papers in the finance literature have highlighted the weak connection between the volatility of stock prices and identifiable news releases, and a majority of studies in the financial economics literature has been unable to detect a statistically significant relationship between changes in stock prices volatility and news announcements. By assuming that the conditional volatility of stock returns is time invariant or by simply leaving its timevarying nature unspecified, financial economists have failed to consider a potentially significant effect of bonus and rights issue announcement news on the short-run and long run stock price volatility.
The results also suggest that there are leverage effects in the markets, which implies that the investors are not matured and they will be influenced by information (good or bad) very easily. Black (1976) noted that when the stock price drops, the volatility of its returns typically rises. Leverage provides at least a partial explanation: A leveraged firm becomes more leveraged when the value of its equity drops. Moreover, the trading and non trading days affect volatility (Fama (1965) ). The volatility on specific week days, for example on Mondays than on other days of the week, presumably because the movement of stock prices on Monday reflects information arriving after 72 hour period, while on most other trading days, price movements reflect information arriving over a 24 hour period.
From the investors" perspective, the time varying nature of volatility indicates that stock prices fluctuate as a result of bonus / right issue announcements. The investors can anticipate the same and design their investment strategies accordingly.
From the firm"s perspective, the study highlights that firms can use bonus and rights issue announcements as a signaling device. Firms anticipate an increase in volatility after the announcements. The news in the market is captured in the stock prices immediately and hence, the firms should release the news carefully after observing the market sentiment. The expected increase in volatility should be considered by the firms before leaking out any significant financial information about the firm in the market. Signaling theory holds true in the case of Indian stock market. This paper contributes to the evolving debate in the literature on market volatility in the periods surrounding public announcements. The findings reported in this paper raised important questions for future work. In particular, in analyzing the market's response to other seasoned capital issue announcements, such as equity issues, bond issues and global issues, a potentially interesting issue is whether the corresponding impulse response functions for volatility are significantly different for various issues. Other issues that also merit further consideration include a closer look at the relationship between volatility and liquidity around seasoned capital issue announcements. The finding of highly significant post announcement volatility effect in the stock market post bonus and right issue announcement suggests a topic that deserves closer consideration by the market microstructure literature.
Our results do not support findings of Li and Engle (1998) Leuz, C., and Verrecchia, E. (2000) 
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